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CASE REPORT

Intraventricular Taenia solium Neurocysticercosis: A Report of Three
Cases
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ABSTRACT
Neurocysticercosis (NCC), caused by the pork tapeworm Taenia solium, is reported to be a
common condition in Nepal. So far imaging diagnosis was mainstay of the diagnosis. In this
paper, we report three patients presenting with neurological symptoms due to intraventricular
NCC. We have diagnosed the causative agent as T. solium on molecular basis. Further research
is warranted to assess the actual health impact of T. solium in Nepal.
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INTRODUCTION
Neurocysticercosis (NCC) is the infestation of the central
nervous system with the larval stage or cysticercus of
the pork tapeworm, Taenia solium. This infection occurs
after the ingestion of tapeworm eggs, which are spread
in the environment by human tapeworm carriers.1
Pork tapeworm is still endemic in various developing
countries and regions, such as Nepal. Since several
years, suspected NCC cases have been described in
hospitals throughout this country,2, 3 yet no study has
been undertaken to conrm the causative agent. In this
report, we present three patients with intraventricular
NCC where molecular diagnosis was used to conrm T.
solium as being the causative tapeworm species.

features of normal pressure hydrocephalus, without
any clear sign of ventricular obstruction (Figure 1). The
patient was treated by ventriculo-peritoneal shunting,
which improved his condition signicantly. After about
four weeks, however, the patient again presented to
the hospital with the same complaints. A new CT scan
showed a recurrence of the hydrocephalus. Therefore, it
was decided to repeat surgery by means of endoscopic
third ventriculostomy (ETV). While performing ETV, a
cystic lesion was identied in the ventricle and was
endoscopically removed. However, the patient did not
improve as the hydrocephalus did not resolve due to
intraventricular inammation, presumably caused by
the toxic effect of the cyst uid. The patient had to be
put on a ventilator, and subsequently developed a fatal
chest infection.

CASE REPORTS
CASE 1
A 70-year-old male patient presented with features
of altered consciousness and disorientation. A brain
CT scan showed communicating hydrocephalus with
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cut the amplied DNA at specic nucleotide sequences.
By separating the thus obtained restriction fragments
through polyacrylamide gel electrophoresis, a specic
banding pattern is obtained that allows the distinction
of the three Taenia species known to infect man, i.e.,
T. solium, Taenia saginata and Taenia asiatica.5 In all
three patients, the PCR-RFLP analysis showed that the
removed lesion was indeed a T. solium cysticercus
(Figure 2).

Figure 1. Sequential brain CT slices of Patient 1,
showing communicating hydrocephalus without any
obvious sign of obstruction within the ventricular
system

CASE 2
An 18-year-old male patient presented with a twoday history of sudden headache associated with
episodes of vomiting. There was no history of loss of
consciousness, seizure or trauma. The patient appeared
irritated and agitated, and showed gross papilloedema
on fundoscopic examination. A brain CT scan showed
communicating hydrocephalus, without any obvious
indication of obstruction, as was the case in our rst
patient. The patient was treated by ETV, during which
a cystic lesion occupying the lateral ventricle was
indentied, which was endoscopically removed. At
discharge, the patient’s general condition was fair and
his complaints of headache had disappeared.

CASE 3
A 48-year-old female patient presented with episodic
headaches since the past 5 years. The patient had no
history of loss of consciousness, vomiting or seizures.
However, there was a history of nausea, blurring of
vision and photophobia. The general condition of the
patient appeared normal. A head CT showed features of
obstructive hydrocephalus, while a brain MRI identied
a cystic lesion in the right lateral ventricle. The cyst
was surgically removed through ETV, and at discharge,
the patient reportedly experienced no more headaches.
Molecular diagnosis
After endoscopic removal of the cystic lesions, they
were preserved in 70 % ethanol, and subjected to
polymerase chain reaction followed by restriction
fragment length polymorphism assay (PCR-RFLP), as
described by Rodriguez-Hidalgo and colleagues.4 In
brief, a PCR is rst used to amplify two fragments of
the mitochondrial 12S ribosomal DNA of the sample, by
using two specic primer pairs (i.e., ITMF/ITMTnR and
TAEnF/ITMTnR). These fragments are then incubated
with the restriction enzymes DdeI and Hpy8I, which will
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Figure 2. Results of the RFLP assay following the PCR
amplication of a mitochondrial 12S rDNA fragment
of the removed intraventricular lesions. Lane 1 and
4: DNA molecular weight markers; Lane 2, 3 and 5:
RFLP proles of, respectively, Patient 1, 2 and 3,
corresponding to that of Taenia solium

DISCUSSION

NCC is considered to be the most common parasitic
infection of the central nervous system. Although
being considered eradicable, it is still largely endemic
in countries and regions where pigs are raised in
primitive conditions and where pork is consumed raw
or undercooked.1 In these endemic areas, NCC is a
major cause of neurological disorders, most notably
seizures and chronic headache, associated with
parenchymal cysticerci. Intraventricular NCC is a less
common appearance of NCC, occurring in less than 30
% of NCC patients, but is potentially more serious.6
Intraventricular cysticerci are mobile and can steadily
increase in volume, thereby blocking the cerebrospinal
uid (CSF) ow, causing obstructive hydrocephalus.
Persistent or intermittent symptoms of raised
intracranial pressure are often the rst clinical signs
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of this presentation, but sudden death has also been
reported.7 Therefore, immediate diagnosis and surgical
intervention are imperative. The endoscopic excision of
the cyst is currently the method of choice, since it is a
minimally-invasive technique with good outcomes.8 In
cases where hydrocephalus persists after cyst removal
(e.g., due to ependymitis), ventriculo-peritoneal
shunting is necessitated, although the outcomes are
less favourable.8 In Case 1, ETV was not able to
resolve the hydrocephalus, which indirectly led to the
fatal outcome. Our second and third cases, on the other
hand, recovered completely.
Although the appearance of hydrocephalus on CT or MRI
is evident, determining its cause is less straightforward.
Acquired hydrocephalus can result from obstructive
intracranial masses, subarachnoid haemorrhage, head
trauma, or infection.9 The most common acquired
masses causing CSF blockage are choroid plexus
papillomas and benign brain neoplasms, such as colloid
cysts. In endemic areas, similar symptoms may be
caused by cysticercotic and hydatid cysts, the latter
being the larval stage of the small dog tapeworm
Echinococcus
granulosus.10 Differentiating
these
lesions on CT or MRI may not always be possible, and
moreover, as in our rst two patients, intraventricular
cysticerci may even remain unnoticed with standard
neuro-imaging techniques, since the density and
intensity of the viable cysticerci are similar to those
of the surrounding CSF.8 Therefore, histopathologic
examination of the excised lesion is often performed to
make the etiological diagnosis. However, morphology
is not always conclusive to distinguish the different
Taenia species.11 Indeed, even though T. solium is
commonly cited as the causative agent of human NCC,
there is still some controversy over the possibility of
other Taenia species, most notably T. asiatica, to cause
NCC in humans.12 Therefore, a denitive diagnosis of T.
solium NCC can only be made by molecular analysis.11
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Several molecular tools have been developed for making
a species specic diagnosis of NCC.4,5,13 In this study,
we used a PCR complemented by RFLP to analyse the
removed lesions, which in all three cases proved to be
T. solium.
In conclusion, we conrmed using molecular diagnosis,
to our knowledge for the rst time, that T. solium is
causing NCC in Nepalese patients. While the endemicity
of this parasite in Nepal was rst described over three
decades ago,14 clinical studies on NCC have so far
been limited to medical imaging studies,2,3 allowing
only a presumptive diagnosis of T. solium NCC.
Indeed, given the limited availability and high cost of
molecular diagnosis in Nepal, the etiological diagnosis
of NCC has so far remained impractical. In this study,
molecular diagnosis was used to conrm the etiology
of NCC, but we recognize that this currently cannot
be recommended as a routine diagnostic tool for NCC
in Nepal. In addition, as most reports are hospitalbased case studies, still little is known about the actual
public health impact of the pork tapeworm in Nepal.
Therefore, further research should focus on assessing
the community impact of NCC, and on identifying the
local risk factors for T. solium transmission. In term,
this information will lead to a better understanding of
the epidemiology of the pork tapeworm in Nepal, which
will be invaluable for future control measures.
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